Abstract. The present case report described the acute presentation, diagnosis and management of a primary gastrointestinal stromal tumour (GIST) of the ileum. A male patient (age, 51 years) was admitted to Maggiore Hospital (Parma, Italy) due to presenting with fever, dysuria and lower abdominal pain. Ultrasonography and computed tomography showed a 7,5x5,5-cm pelvic mass containing air and purulent fluid indicative of an intraperitoneal abscess. The patient was subjected to diagnostic laparoscopy, which revealed a huge, soft cystic mass arising from the small bowel. The procedure was then converted to an open exploration through a midline incision. Ileal resection including a Meckel's diverticulum was performed. Macroscopic examination revealed that the cystic mass was filled with a large amount of pus, probably due to communication between the tumour mass and the small bowel lumen. In fact, the surgical specimen showed enteric leakage from the ileal mucosal ulcer into the tumour mass. Histopathology and immunohistochemistry of the abscess wall identified a spindle-cell mesenchymal-type, c-KIT-positive neoplasm. The post-operative course was uneventful and adjuvant imatinib mesylate was administered for 1 year. Follow-up by computed tomography demonstrated no tumour recurrence at 72 months after surgery.
Introduction
Gastrointestinal stromal tumours (GISTs) are mesenchymal cell-derived neoplasms of the gut that have assumed oncological importance out of proportion to their relatively rare incidence due to having provided important insight into cancer biology. They originate from the interstitial cells of Cajal, the pacemaker cells that regulate peristalsis in the digestive tract (1) . The pathogenesis of GISTs is based on the oncogenic, mutational activation of KIT tyrosine kinase in >95% of cases, or less frequently, on that of platelet-derived growth factor receptor alpha (2, 3) .
Pre-clinical studies revealed that the drug imatinib mesylate inhibits the activity of the protein products of these two GIST-associated oncogenes, which led to the development of one of the first identified pathway-driven, highly effective treatments for a solid tumour. While the majority of GISTs are chemotherapy-resistant, >50% of affected patients responded to imatinib mesylate, increasing the average survival of patients with advanced disease to 5 years (4).
GISTs are rare with an age-adjusted yearly incidence rate of 0.68/100,000 individuals; they mostly affect individuals aged >50 years with a male-to-female ratio of 1.5 (5) . GISTs occur throughout the gastrointestinal tract from the lower esophagus to the anus with the most common sites being the stomach (60%), jejunum and ileum (30%), duodenum (5%) and colorectum (<5%) (6) .
Small bowel GISTs have a wide clinicopathological spectrum at presentation, ranging from minute incidental nodules to large tumours. Clinical signs and symptoms are usually non-specific, and acute abdomen prompting emergency surgery is rare and commonly arises from bleeding, intestinal obstruction, tumour rupture with intra-abdominal haemorrhage, pelvic mass and appendicitis-like acute pain (6, 7) .
The present study reported on a case of a primary small bowel GIST, which was initially diagnosed as an abdominal abscess. While this complication has been reported in the literature (6-9), abscess formation inside a GIST tumour mass is a rare occurrence.
Case report
A male patient (age, 51 years) was admitted to Maggiore Hospital (Parma, Italy), who had been presenting with fever, dysuria and lower abdominal pain for four days. On admission, the patient's axillary temperature was 39,4˚C, the heart rate was 104 beats per minute and the blood pressure was 145/90 mmHg. The patient did not have neurofibromatosis type I or any other relevant family history, was taking no medications and his past medical history was unremarkable. On physical examination, the upper abdomen was soft with normal sensitivity, while in the lower abdomen, a moderate tenderness in the hypogastrium without peritoneal signs was present. General physical examination was unremarkable.
Routine laboratory data on admission revealed a white blood cell count of 18,200/mm 3 (normal range, 3500-11,000/mm 3 ), C-reactive protein levels of 130 mg/l (normal range, 0-10 mg/l) and an erythrocyte sedimentation rate of 65 mm/h (normal range, 0-22 mm/h). Other biochemical parameters and liver function tests were normal. Plain abdominal radiography showed an extraintestinal air-fluid level in the hypogastric region without any free intraperitoneal air. Ultrasonography and computed tomography (CT) of the abdomen revealed the presence of a 7,5x5,5 cm pelvic mass containing air and liquid, which was located behind the bladder and close to a normal appendix, and was indicated to be an intraperitoneal abscess. Gastrografin enema examination excluded colon pathologies.
Diagnostic laparoscopy showed a huge, soft cystic mass adherent to the small bowel. The procedure was then converted to an open exploration through a midline incision. At laparotomy, the cyst-like mass arising from the ileal wall, with a prevalent extramural growth and mostly protruding into the mesentery, was located ~40 cm from the ileo-cecal valve. A normal Meckel's diverticulum was observed at ~20 cm from the mass. No other visceral abnormalities or intraperitoneal fluids were detected. Ileal resection, including the Meckel's diverticulum, and end-to-end ileal anastomosis were performed without tumour rupture.
At macroscopic examination, the excised mass, measuring 7 cm in diameter (Fig. 1) , showed a cystic aspect with a central cavity containing a large amount of pus (Fig. 2) ; closer examination revealed a communication with the small bowel lumen via a mucosal ulceration and enteric leakage through the central part of the mass (Fig. 3) .
Histopathology showed a spindle-cell mesenchymal-type neoplasm with erosion of the small bowel mucosal layer. Immunohistochemistry revealed that tumour cells were c-KIT-positive, CD34-negative, α-smooth muscle actin-negative and S-100-negative. The mitotic rate was <5/50 high-power fields. The resection margins and mesenteric lymph nodes were disease free. Pathological examination of the Meckel's diverticulum was unremarkable. Of note, histopathology of the abscess wall showed that tumour cells had replaced the full thickness of the ileal wall. The final diagnosis was intermediate-risk GIST.
The post-operative course was uneventful and the patient was discharged home on the seventh post-operative day. Adjuvant imatinib mesylate (400 mg daily for 1 year) was administered. Yearly follow-up by CT scan was performed and at 72 months after surgery, no tumour recurrence had been detected.
Discussion
Among the acute clinical presentations of primary small bowel GIST, tumour mass perforation with peritonitis has been infrequently reported in the literature, while abscess formation inside the GIST mass represents an exceptional occurrence (6) (7) (8) (9) . In fact, a literature search of the PubMed database on sporadic primary small bowel GISTs including studies published from January 1976 to December 2015 in English language using the search terms 'gastrointestinal stromal tumour' (7,595 studies) and 'gastrointestinal stromal tumour complications' (1,545 studies) retrieved only two cases of abscess formation inside a small bowel GIST (10,11). The first case study by Bardell et al (10) reported on a large GIST of the ileum in a male patient (age, 41 years), presenting as an infected mesenteric cystic mass. The patient was subjected to ileal resection including the mass. Pathological examination of the resected specimen showed a large GIST with a central cystic area communicating with the intestinal lumen via a fistula tract. The second case was a male patient (age, 22 years) with abdominal pain and fever as well as a pelvic mass detected by CT, who was subjected to CT-guided drainage of the abscess and subsequently to segmental resection of the jejunum with subsequent pathological examination revealing a GIST (11) . In these two cases as well as in the case of the present study, it is likely that a wide coagulative necrosis inside the tumour mass caused ulceration of the intestinal mucosa with enteric leakage and abscess development; in fact in the present study, histopathological analysis of the abscess wall showed that tumour growth had replaced the full thickness of the gut wall. By contrast, in the few reported cases of GIST complicated by an abscess, the abscess wall was constituted by omentum and surrounding intestinal loops wrapping a GIST tumour mass perforation (8, 12) .
The macroscopic presentation of GIST in the present study represents an exceptional finding and differential diagnoses included abdominal cystic masses such as infected mesenteric cysts of neoplastic or lymphatic origin, enteric duplication cysts and cystic teratomas (13, 14) . However, histopathology revealed positive staining for c-KIT, which excluded the diagnosis of other types of mesenchymal neoplasm.
The prognosis for patients with GISTs is difficult to predict. The most powerful and most widely examined criteria for evaluating the biological properties of GIST are tumour size and mitotic activity (15) . The impact of the anatomical location is controversial, while the majority of studies indicate that primary small bowel GISTs have a more aggressive behaviour than gastric GISTs with similar size and mitosis parameters (6, 7, 16) . Moreover, tumour rupture, either occurring spontaneously or at surgery, is considered an additional negative prognostic factor due to increasing the risk of intra-abdominal implant tumours (17) .
In conclusion, the present study reported on a patient who appeared to have an abdominal abscess, which, after surgical resection, was revealed to be a GIST including an abscess. While this pathology is rare, resection of a preliminarily diagnosed abdominal abscesses should be performed with caution to avoid the rupture of a possible tumour and peritoneal seeding. In the present case, conversion from laparotomy to open surgery was mainly performed due to tumour mass size and tumour wall weakness. The laparoscopic approach should be considered, taking into account the result of the intraoperative assessment, the diameter of the mass, the type of tumour wall and the feasibility of successful oncologic clearance.
